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Background: The aim of this retrospective study was to explore the relationship between 
psychotropic medication dosage and birth outcomes. 

Methods: A total of 136 women were enrolled, who had an active mental disorder, were 
taking medication to prevent a relapse, or had a history of postpartum depression or psychosis. 
Medication use was evaluated for the three trimesters and during labor. Based on the denned 
daily dose, medication use was classified into three groups. Primary outcome variables included 
the infant gestational age at birth, birth weight, and Apgar scores at one and 5 minutes. 
Results: Our study showed a significantly higher incidence of Apgar score £7 at 5 minutes in 
women taking psychotropic drugs as compared with the group taking no medication, respectively 
(16.3% versus 0.0%, _P=0.01). There was no significant difference between the two groups in 
Apgar score at one minute or in gestational age and birth weight. The results showed no sig- 
nificant differences in gestational age, birth weight, or Apgar scores for a low-intermediate or 
high dose of a selective serotonin reuptake inhibitor and for a low or intermediate dose of an 
antipsychotic. 

Conclusion: This study does not indicate a relationship between doses of selective serotonin 
reuptake inhibitors and antipsychotics and adverse neonatal outcomes. 
Keywords: pregnancy, psychotropic medication, dosage, birth outcomes 

Introduction 

Mental disorders are common during pregnancy, affecting 15%— 29% of all pregnant 
women. 1 Treatment of these patients is a special challenge for clinicians, and requires 
involvement of several specialists for mother and child. A recent study showed that 
untreated maternal depression was associated with slower rates of fetal growth. 2 
Further, other studies have suggested that untreated maternal depression can have a 
negative impact on delivery outcomes, infant neuropsychologic development, and 
social behavior during adolescence. However, the evidence is not conclusive. 3,4 

Although treatment of depression during pregnancy is regarded as necessary, 
evidence about the safety of pharmacologic treatment is scarce. Selective serotonin 
reuptake inhibitors (SSRIs) are among the most investigated psychotropic drugs used 
during pregnancy. There have been numerous studies focusing on the effect of SSRIs 
on birth outcomes, such as gestational age, birth weight, Apgar scores, admission to 
neonatal intensive care units, and various malformations. 2,5-8 The possible adverse 
effects of prenatal SSRI exposure are not limited to birth outcomes. Recent studies 
have shown that prenatal SSRI exposure has a negative impact on early neurologic 
functioning, as reflected by general movement quality and increased hypertonia in 



submit your manuscript | w ww. dove press 
Dovepress 

http://dx.doi.org/! 0.2 1 47/NDT.S53430 



Neuropsychiatric Disease and Treatment 2014:10 13-18 



13 



CO 2014 Michielsen et al This work is published by Dove Medical Press Limited, and licensed under Creative Commons Attribution Non Commercial (imported, v3 0} 
| License. Ihe full terms of the License are available at httpy/creatrvecommons.org/licenses/by-nc/i.O/ Non-commercial uses of the work are permitted without any further 
permission from Dove Medical Press limited, provided the work is properly attributed. Permissions beyond the scope of the License are administered by Dove Medical Press Limited. Information on 
how to request permission may be found at http://wwwdavepress.com/penriissiansphp 



Michielsen et al 



Dovepress 



exposed children. 910 Impaired motor functioning, in turn, 
has been associated with numerous comorbid conditions, 
including nocturnal enuresis 11 and migraine. 12 Further, SSRI 
exposure has been associated with mental health problems in 
children. 1314 However, the reported results regarding various 
types of outcomes have been conflicting. 15 " 17 Some studies 
have investigated other psychotropic drugs, like non-SSRI 
antidepressants and antipsychotics. For example, a recent 
cohort study showed an increased risk of gestational diabe- 
tes in women taking antipsychotics and of macrocephaly in 
their children. 18 

Only a few studies have addressed the effect of medica- 
tion dosage on birth outcomes. 19-22 Knowledge about the 
effect of dosage is important to give clinicians guidance in 
their pharmacologic treatment. The aim of this study was to 
analyze the relationship between medication dose and birth 
outcomes. 

Materials and methods 

Setting, patients, and study design 

This retrospective study was conducted at the Vincent van 
Gogh Institute for Psychiatry and VieCuri Medical Centre in 
Venlo, The Netherlands. All women referred to the multidis- 
ciplinary psychiatry and pregnancy team in 2004, 2005, and 
2008-20 1 1 were eligible for this study. The multidisciplinary 
team consisted of a gynecologist, pediatrician, pharmacist, 
and psychiatrist. The patients either had an active mental 
disorder, were taking medication to prevent a relapse, or had 
a history of postpartum depression or psychosis. One patient 
with a twin pregnancy was excluded, along with 17 further 
patients in whom no actual pregnancy was registered. In total, 
136 patients were enrolled. There was no control group. 

All hospital medical records were screened for informa- 
tion about demographic and maternal characteristics like 
gravidity, intoxications, intention to lactate, and clinical 
admissions. Ethnic background was divided into three 
groups based on the definitions of Statistics Netherlands. 23 
Non-Dutch Western persons were from Europe (excluding 
Turkey), North America, Oceania, Indonesia, or Japan. 
Women from Africa, Latin America, Asia, and Turkey were 
classified as non-Dutch non- Western. All psychiatric records 
were reviewed for mental or personality disorders during 
pregnancy and before. Information about medication was 
obtained from prescriptions, charts, and hospital pharmacy 
records. We classified women as taking medication if they 
were taking medication at some point during their pregnancy. 
Medication use was initially classified into three categories 
based upon the defined daily dose. 24 A low dose was defined 



as less than the defined daily dose, an intermediate dose as 
1-2 defined daily doses, and a high dose as two or more 
defined daily doses. Women were classified into groups 
based on the highest dose taken. In the SSRI group, the low 
and intermediate categories were combined for analysis of 
the birth outcome variables. Daily doses were also converted 
into multiples of the defined daily dose. 

Outcomes 

Primary outcome variables included birth weight, gesta- 
tional age at birth, and Apgar scores at one and 5 minutes. 
Gestational age was verified by early ultrasound examination. 
Secondary outcomes were preterm birth, low birth weight, 
and small for gestational age. Preterm birth was defined as 
delivery before 37 weeks of gestation. Low birth weight was 
defined as a birth weight <2,500 g. Small for gestational age 
was defined as a standard deviation score below -2 based on 
Dutch reference curves. 25 

Statistical analysis 

Categoric variables were presented as counts and percentages. 
Continuous variables were presented as the mean and stan- 
dard deviation or median and range as appropriate. Fisher's 
exact test and the Mann- Whitney U test were used for com- 
parisons of the groups. Statistical significance was set on a 
two-sided P- value of <0.05. All statistical analyses were per- 
formed using IBM Statistical Package for the Social Sciences 
version 20 software (IBM Corporation, Armonk, NY, USA). 
Adjusted analyses for low birth weight and preterm birth were 
not possible due to the low number of cases. 

Results 

Characteristics 

In total, 136 women were enrolled in this study. Their mean 
age was 31.0+5.22 (range 1 8 — 43) years. Mood disorders 
(n=59; 43%) were the most common mental disorders fol- 
lowed by anxiety disorders (n=33; 24%), psychotic disor- 
ders (n=14), and mild anxiety and mood symptoms (n=13). 
Twenty-seven percent of our population had a personality 
disorder (n=37). Not all patients experienced active symp- 
toms during their pregnancy (n=81; 60%). Medication was 
used by 98 women (72%) at some point during their preg- 
nancy, with highest incidences occurring during the first and 
third trimester. 

Medication 

Overall, the median amount of defined daily dose was 
1.0 (range 0.13-3.00). Citalopram was the most com- 
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monly used psychotropic drug (n=29). Other SSRIs 
were paroxetine (n=13), fluvoxamine (n=ll), fluox- 
etine (n=4), escitalopram (n=3), and sertraline (n=2). 
Non-SSRI antidepressants were venlafaxine (n=9), 
mirtazapine (n=6), clomipramine (n=4), amitriptyline 
(n=l), and bupropion (n=l). The antipsychotics were 
haloperidol (n=9), risperidone (n=5), quetiapine (n=3), 
pipamperon (n=3), olanzapine (n=2), and aripiprazole 
(n=l). The mood stabilizers were lithium (n=2) and 
valproic acid (n=2). One valproic acid user stopped 
using this medication after a positive pregnancy test. 
Anxiolytics and hypnotics were used by 25 women, and 
two women used stimulants. Twenty women used con- 
comitant drugs, ie, antiemetics (n=7), antihypertensive 
drugs (n=6), asthma medication (n=4), levothyroxine 
(n=2), biperiden (n=2), iron supplements (n=l), insulin 
(n=l), and dexamethasone (n=l). 

Infant outcomes 

The infant outcomes compared for women taking or not 
taking psychotropic medication are listed in Table 1 . The 
incidence of an Apgar score ^7 at 5 minutes was signifi- 
cantly higher in the medication group (P=0.01). Neverthe- 
less, the median Apgar scores at one and 5 minutes were 
identical in both groups. In the group without medication, 
the incidence of preterm birth was 2.7% (n=l), and was 
11.1% (n=ll) in the group with medication; however, 
this difference was not statistically significant (P=0.18, 
Figure 1). One stillbirth occurred in each group. The 
woman with a stillbirth in the medication group was tak- 
ing mirtazapine for her entire pregnancy and oxazepam in 
the first trimester. 



Two thirds of the women taking an SSRI used a low- 
intermediate dose (n=42). One woman switched from 
paroxetine to fluoxetine in the first trimester, and all other 
women used only one type of SSRI. The median gesta- 
tional age in the women taking SSRIs was 39.1 weeks. 
The incidence of preterm birth was 9.5% (n=4) in women 
taking a low-intermediate dose compared with 21.1% 
(n=4) in women taking a high dose; however, the dif- 
ference was not statistically significant (_P=0.24). In the 
group of women taking a low-intermediate SSRI dose, 
the median birth weight was 3.47 compared with 3.22 in 
women taking a high dose. Median Apgar scores at one and 
5 minutes were identical in the two groups, ie, 9 and 10, 
respectively. Between-group differences in gestational age, 
birth weight, and Apgar scores did not reach statistically 
significant levels. 

In the group of women taking antipsychotics, no preterm 
birth, low birth weight, or small for gestational age neonates 
occurred. The median gestational age (39.7) and Apgar scores 
at one and 5 minutes were identical (9 and 10) in the low-dose 
and intermediate-dose category. In the intermediate group, 
the median birth weight was 3.77 kg, and was 3.55 kg in the 
low-dose group (P=0.63). 

Discussion 

The incidence of an Apgar score ^7 at 5 minutes was 
significantly higher in women taking psychotropic drugs 
at 16.3% versus 0.0% in the group taking no medication 
(P=0.01). There was no significant difference in Apgar score 
between the two groups at one minute. A possible explanation 
for these results is that the children in the group taking no 
medication, who need a little bit more time to start breathing 



Table I Birth outcomes for women taking and not taking medication 



No medication (n=37) a Medication (n=99) b Total (n= 1 36) P 





n 


% 


n 


% 


n 


% 




Male infant 


14 


38.9 


49 


50.5 


63 


47.4 


0.25 


Preterm birth 


1 


2.7 


1 1 


1 I.I 


12 


8.8 


0.18 


SGA 


2 


5.9 


3 


3.2 


5 


3.9 


0.61 


Low birth weight 


1 


2.9 


7 


7.4 


8 


6.2 


0.68 


Apgar one minute <S 


1 


2.9 


13 


14.1 


14 


1 I.I 


0.1 1 


Apgar 5 minutes <7 


0 


0.0 


15 


16.3 


15 


1 1.9 


0.01 




Median 


Range 


Median 


Range 


Median 


Range 


P 


Gestational age (weeks) 


39.1 


26.0-42.0 


39.3 


24.4-42.3 


39.1 


24.4-42.3 


0.83 


Birth weight (kg) 


3.3 


2.0-4.2 


3.4 


1.2-4.6 


3.4 


1.5-4.6 


0.30 


Apgar score, one minute 


9 


5-10 


9 


1 — 1 0 


9 


1 — 1 0 


0.13 


Apgar score, S minutes 


10 


9-10 


10 


2-10 


10 


2-10 


0.52 


Notes: a One sex and three birth 


weights and Apgar 


scores were missing; 


b two sexes, four birth weights and seven 


Apgar scores were missing. 







Abbreviation: SGA, small for gestational age. 
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The incidence of preterm birth 




No Yes 
Psychotropic medication 



Figure I Incidence of preterm birth for women taking or not taking medication. 

Notes: Tracked line indicates population incidence of preterm birth in The Netherlands (7.7%). 19 The incidence of preterm birth was 2.7% in the group without medication 
and I I . I % in the group with medication (P=0. 1 8). 



and moving, have normalized Apgar scores at 5 minutes. 
Children of mothers who used antenatal psychotropic drugs 
experience negative effects for a longer time. In line with this 
possible explanation, the current guideline on SSRI use in 
pregnancy and lactation from the Dutch Society of Obstetrics 
and Gynaecology recommends observation of newborns 
for a period of 3 days due to the risk of impaired neonatal 
adaptation. 26 An Apgar score ^7 at 5 minutes is associated 
with a higher prevalence of neurologic disability and with 
low cognitive function in early adulthood. 27 

Further, the results indicate a higher incidence of pre- 
term birth and low birth weight in women taking medication 
compared with women taking no medication. However, 
these results were not significant. The overall incidence of 
preterm birth is 7.7% in The Netherlands, which is lower 
than our overall incidence (8.8%), the incidence in the 
psychotropic group (11.1%), and that in the SSRI group 
(13.1%). 28 The same accounts for our overall incidence 
of low birth weight (8.5%) and small for gestational age 
(5.1%), with population incidences of 4.8% and 2.3%, 
respectively. 29 Our study showed no significant differ- 
ence in gestational age, birth weight, or Apgar scores for 
a low-intermediate or high dose of SSRI or for a low or 
intermediate dose of antipsychotic. However, it should be 
noted that comparison of our groups is complicated by the 
heterogenous population, eg, comorbid conditions, smok- 
ing, and timing of drug use. 

Suri et al 19 found a lower gestational age at birth in 
women taking a higher dose of antidepressants. They divided 



women with a history of depression into three groups, ie, no 
antidepressant use, a low to medium dose, and a high dose. 
The median gestational age in their high-dose SSRI group 
was also lower than in the intermediate and low groups. 
However, between-group differences were not significant. 
As in our study, birth weight and Apgar scores were not sig- 
nificantly different between the dose groups. Consistent with 
these results, Roca et al 20 found that women treated with 
SSRIs, mainly at a high dose, had a lower gestational age and 
increased risk of preterm birth. However, Oberlander et al 21 
found no association between dose and adverse neonatal 
outcomes. A comparison of the results is limited by the use 
of different dosage categorizations. 

This study has several strengths. First, we classified 
medication use based on defined daily doses determined by 
the World Health Organization. Standardization of defini- 
tions for dose categories simplifies comparison of different 
studies. Second, unlike other studies addressing use of 
antidepressants only, we also evaluated the relationship 
between antipsychotic dosage and birth outcomes. Finally, 
this study was conducted in a population with real-life 
characteristics. 

Our study has a few limitations. Because of the retrospec- 
tive design, it was not possible to obtain exact information 
about medication use. However, we tried to be as thorough 
as possible by assessing not only prescriptions and hospital 
pharmacy records, but also obstetric and psychiatric charts. 
Giving the low number of concomitant drugs used, there 
is probably an under-reporting of this usage. Second, our 
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outcome variables were not normally distributed. Possible 
causes for this are low sample sizes and outliers. 

The findings of this study indicate no relationship 
between SSRI and antipsychotic dosage and adverse 
neonatal outcome. Nevertheless, a possible relationship 
between dosage and birth outcome cannot be ruled out. 
Taking the results of previous studies into account, a pro- 
spective large-scale study with a control group is necessary. 
There seems to be a tendency towards a slightly poorer 
outcome in women taking psychotropic drugs during their 
pregnancy, especially for Apgar score at 5 minutes. These 
results indicate a need to observe these children for a longer 
period of time as compared with children from women tak- 
ing no medication. 
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